US009638430B2

a2 United States Patent

Motomura et al.

US 9,638,430 B2
May 2, 2017

(10) Patent No.:
45) Date of Patent:

(54) AIR-CONDITIONING APPARATUS (58) Field of Classification Search
CPC .. F25B 13/00; F25B 25/005; F25B 2313/023;
(71)  Applicants: Yuji Motomura, Tokyo (IP); Daisuke F25B 2313/0272; F25B 2600/13;
Shimamoto, Tokyo (JP); Takayoshi (Continued)
Honda, Tokyo (JP); Osamu Morimoto,
Tokyo (JP); Koji Nishioka, Tokyo (JP); .
TatSyIIO(OI)IO Tgkyo (apP) kyo (JP) (56) References Cited
U.S. PATENT DOCUMENTS
(72) Inventors: Yuji Motomura, Tokyo (JP); Daisuke
Shimamottl){,y TO(kyg (JP); Takayoshi 8,752,397 B2* /2014 Yamashita ............ F24F 3/06
Honda, Tokyo (JP); Osamu Morimoto, 62/151
Tokyo (JP); Koji Nishioka, Tokyo (JP); 8,844,302 B2* 9/2014 Takata ............. F25B 13/00
Tatsuo Ono, Tokyo (JP) 62/127
(Continued)
(73) Assignee: Mitsubishi Electric Corporation,
Tokyo (JP) FOREIGN PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this CN 102575880 A 7/2012
patent is extended or adjusted under 35 EP 2492611 Al 82012
U.S.C. 154(b) by 0 days. (Continued)
(22) PCT Filed: Nov. 30, 2012 International Search Report of the International Searching Authority
mailed Mar. 5, 2013 for the corresponding international application
P g pp
(86) PCT No.: PCT/JP2012/081071 No. PCT/JP2012/081071 (and English translation).
§ 371 (c)(1), (Continued)
(2) Date: May 15, 2015
Primary Examiner — Mohammad M Ali
(87) PCT Pub. No.: W02014/083680 (74) Attorney, Agent, or Firm — Posz Law Group, PLC
PCT Pub. Date: Jun. 5, 2014 (57) ABSTRACT
(65) Prior Publication Data In an air-conditioning apparatus, when a plurality of pumps
are all operating and a heat exchange amount in use-side
US 2015/0285519 Al Oct. 8, 2015 heat exchangers is equal to or lower than a lower limit of a
(51) Tnt. Cl thermal capacity that can be conveyed in a heat medium
F24‘IF 5 00 (2006.01) circuit B, before at least one of the plurality of pumps is
’ stopped, a refrigerant flow path in the intermediate heat
F25B 13/00 (2006.01) . .
. exchanger connected to the pump that is to be stopped is
(Continued) closed. Then, the at least one of the plurality of pumps is
(52) US.CL stopped, and the thermal capacity required in at least one of
CPC .o, F24F 5/001 (2013.01); F25B 13/00 the use-side heat exchangers in the rest of the plurality of

(2013.01); F25B 25/005 (2013.01); F24F
3/065 (2013.01);

(Continued)

pumps is conveyed.

9 Claims, 12 Drawing Sheets




